B nucceprammonnsiii coer [ 212.132.09
npu ®I'AOY BO «HauuoHanbHbIH Bccie10BaTeNbCKUA
texHonorndeckuit yausepeuret «MUCuC»

119049, r. MockBa, JIeCHUHCKHH TPOCIEKT, 1. 4

OT3bIB
oHIHATBHOTO ONNOHEHTAa HAa JAHCCEPTALHOHHYIO padoTy
®OMUHA AJIEKCESI BUKTOPOBHNYA
«HccnenoBanue (GopMOU3MEHEHHUs 3arOTOBKH, IOy YE€HHOM BUHTOBOM
TIPOILIUBKOM, I POU3BO/ICTBA JKEIE3HOIOPOKHBIX KOJIEC», IPEICTABICHHYIO Ha
COMCKaHMe YYeHOW CTeTeHM KaHu/1aTa TEXHUYECKUX HayK M0 CIeHUalbHOCTH
05.16.05 — «ObpaboTka METAIJIOB IaBICHUEM.

Jluccepmayuonnas paboma, npedcmasienHas 05l 0mM3bl6d, COCMOUM U3 66€0EHUA
U namu 2nas, 8bl80008, CNUCKA UCNONb30BAHHBIX UCMOYHUKO8 U3 98 HaumeHO8aHUT, nNPuU-
J0dicenust u exnovaem 112 cmpanuy MaumuHonucHo20 mexkcma, cooepicum 33 pucynka u
21 mabnuyy. Obvém asmopegepama - 23 cmparuybl.

AxTyanbHocTh pa6oTbl. COBpeMEeHHbIE TEHJEHIMH Pa3BUTHS Pa3IHUHBIX
oTpaciel MPOMBILIUIEHHOCTH XapaKTepU3yIOTCsl pe3KUM IOBBILIEHUEM TpeOoBaHUM
K Ka4eCTBY M JKCIUTyaTallMOHHBIM CBOWCTBAM W3JENUN MpU CHUIKEHUU cebecTou-
MOCTH MX IPOU3BOJACTBA. JTO CTUMYJIHUPYET pa3paboTKy BBICOKOI((HEKTHBHBIX
TEXHOJIOTUH, OTBEUAIOIUX yKa3aHHbIM TpeOOBaHUAM U pean3yIolnuX SKOHOMUIO
MaTepHaIbHbBIX U SHEPTETUUECKUX PECYpPCOB, TPYAOBBIX 3aTpar.

OpnHuM M3 myTel moBbIIEHUS 3((EKTUBHOCTH MPOLECCOB U3rOTOBISHUS
)KeJIe3HOOPOXKHBIX KOJIeC SBISEeTCs UCIONb30BaHUe Npe/iBapUTeIbHOM Jedopma-
IIUOHHON NPOpabOTKU UCXOMHOM CTPYKTyphl 3aroToBok. K umciy Takux mpouec-
COB OTHOCHUTCSI BUHTOBAsI IIPOIIMBKA CIUTKOB, KOTOpas 3a c4eT OOJBIINX CABUIO-
BBIX JeopMaliyii MO3BOJSIET U3MEHUTh CTPYKTYPY B NepUpEpUIHBIX YacTsIX JIU-
TBIX 3aIrOTOBOK.

B nHacrosimmee Bpems pa3paboTka TEXHOJOTHUECKUX IPOLIECCOB U3rOTOBIIE-
HUS JKEJIE3HOJOPOXKHBIX KOJIEC U3 TOJICTOCTEHHBIX 3aroToBoK (Dy/sy=3,1, rae Dy u
S¢ — Hapy>XHbIA AMaMeTp M TOJILMHA CTEHKU IOJIOM 3arOTOBKH) JOJKHA MPOBO-
JOUTHCS C MUHUMAJIbHBIMHM CPOKaMH OCBOEHHS BBIITYCKA MPOIYKIUHA. DTO BO3MOXK-
HO TOJIBKO IIPH MCIIOJIB30BaHUK COBPEMEHHBIX METOJOB MOJArOTOBKH IMPOU3BOACT-
Ba, TpeOyIOIUX NPUMEHEHHs Ooyiee COBEPLICHHBIX MaTeMaTHYeCKHX MOJeJeH,
OIKCHIBAIOLIUX MPOLECCH! 1e(OPMUPOBAHUS MAaTEPHATIOB, U JOCTH)KEHUH BBIYKC-
JUTENBHOM TEXHUKU. B CBA3M C 3THM, IIMPOKOE HCIOIB30BaHUE MPUKIATHOTO
nporpamMmHoro kommiekca DEFORM 3D npu mozenupoBaHum omnepauuit oOpa-
0otku metamnoB pasieHueM (OM/JI) 1t M3rOTOBIEHUS MOJIBIX CIIOKHOMPOMHUIIb-
HBIX OCECMMMETPUYHBIX JeTalel, KAKOBBIMU SIBIISIFOTCS JKeJIe3HOIOPOXKHBIE KoJle-
ca, WITaMIIyeMBbIE€ U3 TOJICTOCTEHHBIX TPYOHBIX 3arOTOBOK, CTAHOBUTCS II€pCIIEK-
THBHBIM HalpaBlieHHueM u3yudeHus onepauuii OM/I, mo3BonsSromUM Ha3HAYUTh pa-
[MOHAJIbHBIE TE€OMETPUYECKUE U TEXHOJIOTNYECKUe MapaMeTphl.



DKcrnepuMeHTalbHOe 00OCHOBaHHE PAaLOHAIBHBIX MEOMETPHUYECKUX Mapa-
METPOB TOJICTOCTEHHBIX TPYOHBIX 3arOTOBOK, OOECIEeUYMBAIOLIMX CHUKEHHUE Me-
TaJJIOEMKOCTH, TPYIOEMKOCTH M3rOTOBJIEHHUS, COKpAILLEHHs CPOKOB IMOArOTOBKH
NPOU3BOACTBA M IMOBBIIIEHHs IKCIIIyaTallMOHHbBIX XapaKTEPUCTHUK, SBISETCS aKTy-
aJIbHOM 3a7ayei.

Hear paborel. MccnenmoBaHne BO3MOXKHOCTH MPUMEHEHHs — I0JION
3arOTOBKHM,  IIOJIy4eHHOH  BHMHTOBOM  IPOLUMBKOW, Uil  [POU3BOACTBA
’KEJIe3HOOPOKHBIX KOJIEC C MOBBILIEHHBIMHU IKCIITyaTallMOHHBIMHU CBOWCTBaMHU.

ABTOp 3amHIIAeT:

- H3MEHEHHYIO TEXHOJIOTHYECKYI0 CXeMy ITpoliecca U3rOTOBIEHUS XKele3HO-
JOPOXXHBIX KOJIEC 3a CYET HMCIOJIb30BaHUS NpPEABAPUTENBHO Ae()OpMHpPOBaAHHBIX
JIMTBIX 3aTOTOBOK € MOJIOCTBIO, TOTY4YEHHbBIX IPOIIUBKOM Ha BAHTOBOM CTaHe;

- Ha OCHOBE HCII0JB30BaHUsA Pe3yJIbTaTOB KOMIIBIOTEPHOIO M (hPH3UYECKOro
MoOZeIMpoBaHusl 000CHOBaHa BO3MOXKHOCTE 6e3/1e(eKTHOrO NMPOU3BO/ICTBA JKelle3-
HOIOPOXHBIX KOJIEC U3 MOJIBIX 3arOTOBOK;

- YCTaHOBJIEHHBIE T€OMETPUUYECKUE COOTHOILEHHUS Pa3MepoB IOJIBIX 3aroTo-
BOK, OJIaronpusTHO BJIMSIOLIME Ha KUHEMAaTHKy TEeYeHHs MaTepuala U YMeHb-
IIAOLIMe HEOJHOPOJHOCTh paclpe/ie/leHuss HHTeHCUBHOCTH JedopManuii 1o ce-
YEHUIO CJIOKHONPO(MMIBHON OCECUMMETPUYHOM JeTald, a TakkKe HCKIFYaroline
oOpaszoBanue nedekra B BUZE 3aKHMa [IPH 3aKPBITHH MOJIOCTH OTBEPCTHS;

- PEKOMEHIAIMH I10 IPOEKTUPOBAHUIO TEXHOJIOTHUECKUX MPOIECCOB MPOM3-
BOJICTBA ’KEJIE3HOJOPOXKHBIX KOJIEC U3 TOJICTOCTEHHBIX TPYOHBIX 3aroTOBOK, oOec-
MEeYMBAIOIIMX 3aJaHHOE Ka4eCTBO UX U3rOTOBJICHHUS.

Hay4ynasi HoBu3Ha.

- YCTaHOBJIEHO, YTO MEXAaHMYECKHE CBOMCTBaA MeTallla JKeIe3HOA0POKHbIX
KOJIeC, U3rOTOBJIEHHEIX M3 MPOIIMTHIX KOJECHBIX 3arOTOBOK, UMEHOT OoJjiee BbICO-
KHe 3HaYeHHS TUIaCTHYECKUX CBOMCTB M yJapHOH BA3KOCTH B AMCKe, 000/e KoJieca,
N0 CPaBHEHHUIO CO CBOMCTBaMH IKEIE3HOIOPOKHBIX KOJIEC, M3TOTOBJIEHHBIX I10
TPaAULIHOHHON TEXHOJIOTHH;

- BBISIBJIEHO, YTO BHHTOBAs MPOIIUBKA C KOAPGULMEHTOM BBITSUKKH U=1,48
CYLIECTBEHHO IOBBIIIAET TUIACTUYECKUE CBOMCTBA M 3HAYEHUS yAapHOW BS3KOCTH
KOJIECHOH CTajM B 3arOTOBKAX, MOABEPrHYTHIX OCaJIKe Ha Ipecce;

- TEOPETHYECKUMM M SKCIIEPUMEHTAJIbHBIMU MCCIEJOBAaHUSIMH IOKa3aHa
BO3MOKHOCTE ITPOM3BO/ICTBA KEJIE3HOJOPOKHBIX KOJIEC U3 MOJBIX 3ar0TOBOK C OT-
HowenueM D/S=3,1u otHomenuem H/D=1, nony4eHHbIX MPOIINBKON CIMTKA KO-
JIECHOH CTaJld B CTaHE BUHTOBOM NPOKATKH.

JocToBepHOCT, M HOBH3HA HAYYHBIX Pe3yJIbTATOB H BBIBOJOB obecrie-
yeHa 000CHOBAHHOCTBIO MCIIOIb30BAaHHBIX 3aBHCHMOCTEH, JOMYyLIEHHH U OrpaHHu-
YeHHH, KOPPEKTHOCTHIO MIOCTAHOBKH 3aJa4, IPUMEHEHHEM H3BECTHBIX MaTeMaTH-
YECKHUX METOJIOB, TAKMX KaK METOJ KOHEUYHBIX 3JIEMEHTOB, U MOJATBEPXKAAETCS Ka-
YEeCTBEHHBIM M KOJMYECTBEHHBIM COIJIACOBAaHUEM pe3yJbTaTOB KOMITBIOTEPHOIO
MOJIETUPOBAHKS C SKCIIEPHMEHTAIbHBIMU JaHHBIMH, @ TAK)K€ UCTIOJIB30BAHUEM pe-
3yJITAaTOB PabOTHI B MPOMBILLIEHHOCTH.

JlocToBepHOCTs M HOBHM3HA BbIBoJa | 00OCHOBaHA pe3ysbTaTaMH SKCIEpU-
MEHTOB 1o HOPMOM3MEHEHHIO MOJNBIX 3arOTOBOK B JHara3oHaX OTHOIUEHWH pa3-
mepos H/D=0,97...1,27; d/D-0,35...0,42. DkcriepuMeHTaMH MOATBEPXKAEHO TIO-
JIO)KEHHE O TOM, YTO IIpH CBOOOAHOH Ocaike ¢ OJHOBPEMEHHBIM HCTEUEHHE Me-



Tania B nepudepuifHble y4acTKH MOKOBKM M K OCH CUMMETPUH 3aXHMa MeTajlia
BHYTpH IMOJIOCTH HE 00pas3yeTcs.

HoBu3Ha BbIBOJA 2 3aKJHOYaeTcs B pa3paboTKe KOMIIBIOTEPHBIX MOJEJIEH
TEXHOJIOTHYECKUX OTepaliii U3rOTOBJIECHUS JKEJIE3HOMOPOKHOTO Kojieca AUaMeET-
poM @957 MM H3 CIUIOLIHOM ¥ MONOH 3aroToBKH. JIOCTOBEPHOCTH BBIBOJIA OCHOBA-
Ha Ha NpuMeHeHuu nporpammuoro kommiekca DEFORM 3D na 6ase meroza ko-
HEYHBIX 2J1eMEHTOB. D(PEeKTUBHOCTh 3TOr0 WHCTPYMEHTA MOJEIMPOBaHUs MpH-
3HaHa MUPOBOW MPAKTUKON MCCIIeIOBAHUM.

Tpetuit BBIBOJ, MOCBSIIEHHBI pe3ylbTaTaM HCCIIE[IOBAaHUS BIMSHHUSA pas-
HBIX CXeM Je(hOpPMaIFIOHHOTO BO3JEHCTBHS, Pealu3yeMbIX Ha ONepalusX BUHTO-
BOM MPOLIMBKU, CBOOOIHON OCaJKH, JOCTOBEPEH, T.K. yCTAHOBIEHO, YTO CYIIECT-
BEHHO IOBBIIIAIOTCS ILIACTHYECKHE CBOWCTBA KOJIECHOH cTanu mapku T, mpudem
npyd KOMOWHHPOBAaHHOM CxeMe NMPUMEHEHMsS OIepalyi ¢ MOCieIyrolend TepMo-
MeXaHUYECKOU 00paboTKOM MOJTyYeHHbIE CBOWCTBA HACIETYIOTCS.

JIOCTOBEPHOCTh U HOBU3HA BBIBOJIA 4 oOecrieueHa MPOMBIIIIEHHOH anmpo-
Ganuel peUIoKeHHOTO TEXHOJIOTHUECKOro Mpolecca U3rOTOBIEHUS XKeNle3HO/10-
POXHBIX KOJIEC B YCIOBHSIX TexHonoruueckod nuauu AO «BM3y», o yem cBuje-
TEJIBLCTBYET aKT O MPOMBIIUIEHHOM ONPOOOBAHMM M NMPUMEHEHUH IOJIBIX 3aroTo-
BOK, MOJIy9€HHBIX [TPOLIMBKOM CIIUTKA KOJNECHOH CTajli B CTaHE BUHTOBOH IPOKAT-
KM JUTs TIPOM3BOJICTBA XKEJIE3HOLOPOXKHBIX Konec auameTpom @957 mm mo 'OCT
10791 ¥ moATBEP)KIEHO MEXaHHYECKMMHU HCIIBITAHMSAMH, YTO KOJieca Mo Mpeao-
’KEHHOM TeXHOJIOrHH 00j1a1at0T 00Jiee BHICOKUMHU MEXAaHMYECKUMHU XapaKTepUCTU-
KaMH.

MeTtoabl HccjenoBaHus. TeopeTHYecKue HCCIeOBaHMs Olepalyid CBO-
GOXHON OCaJKM, Pa3rOHKM B TEXHOJOIMYECKOM KONblle, ropsuedl 00beMHOM
[ITAMIIOBKH TOJICTOCTEHHBIX TPYOHBIX 3arOTOBOK BBIIIOJIHEHBI ¢ MCIIOJIb30BAHUEM
OCHOBHBIX ITOJIOKEHHI TEOPHM IJIACTUYHOCTU BS3KOIIACTHYECKOTO, HeC)KMMae-
MOTO, YIIPOUHSIOIIErocsi Matepraia B nporpammuom kommiekce DEFORM 3D.
Jlns co3manus MoJieielf TeOMeTpUH 3aroTOBKM, pabovyero MHCTPYMEHTa U IITaMIa
ucronb3oBanbl nporpamMmusiilt kommieke SOLID WORKS 2010. PanuonanpHbie
reoMeTpUYECKHe COOTHOILEHUs Moiy()aObpuKaToB, IMOIYyYaeMbIX C MOMOIBIO HC-
CIIEIOBAHHBIX OIepalii IIaCTUYECKOro Ie(pOpMUPOBAHUS IMO3BOJIMIN OTIITAM-
II0BaTh IIOKOBKHU 6€3 00pa3oBaHUs 3a)KMMa Ha BHYTPEHHEM JIHaMeTpe MOKOBKH.

IpakTHyeckas 3HAYUMOCTD.

- pe3yJbTaTaMM KOMIIBIOTEPHOTO MOZETMPOBAHMsS JOKa3aHa OOOCHOBAH-
HOCTh PUMEHEHUS TIPEABAPUTENILHO NPOIIUTON Ha CTaHe BUHTOBOM MPOKATKH I10-
J0¥ 3aroToBKH ¢ pasmepamu D=460 MM, d=60 MM, H= 447 mm;

- Ha OCHOBE CpPaBHHUTEIFHOIO aHalM3a IOJYYEHHBIX 3KCIEPUMEHTaIbHBIX
TAHHBIX M0 MEXaHWUYECKHUM HCIIBITAHUSAM KOJIECHOW CTalM B JIMTOM COCTOSIHUU U
rocJie MPOIIMBKY HA CTAHe BHHTOBOW IPOKATKM yCTAaHOBJIEHO , YTO AepopMary-
OHHOE BO3/eiicTBHE CIOCOOOM BMHTOBOW MPOIIMUBKH CHOCOOCTBYET MOBBILICHHUIO
MeXaHHUEeCKHMX XapaKTepUCTHK KOJIECHO! CTaly; NpU KOMOMHUPOBAaHHOM BO3JIEH-
CTBUM — BUHTOBAs MPOILIMBKa + cBOGOHAs ocazika ¢ nocneayromedn TMO - noiy-
YeHHbIe CBOMCTBA HaCJIEyOTCH,



- TIpeJIOKEHHBI TEXHOJIOTHIECKHil IpoLecC MpoLIeN anmnpobauuio B mpo-
MBIIUIEHHBIX yciaoBusax AO «BM3», 0 4eM CBHIETENBCTBYET COOTBETCTBYIOIIMH
aKT.

Peasmzauns pabdorbl. Hayunslie pe3ynbrarhl, I0Jy4YeHHbIC B IUCCEPTALUHY,
MOT'yT OBITH UCIOJB30BAHBI B IPAKTHKE MPOU3BOJICTBA JKEIE3HOOPOXKHBIX KOJIEC,
IIOKOBOK THIIA JMCKOB, IIPU UCCIIEIOBAHUU IIPOLECCa OCAAKU IOJIBIX 3ar0TOBOK, a
TaloKe B KauecTBe yueOHOro Marepualia B Kypcax JIeKLIHI Mo HarmpapjieHuto «Me-
TaTyprus» 1 « TeXHOIOrHYecKre MalliHbl ¥ 000y I0BaHKE .

Ily6aukauuu pe3yjbTaToB padoTel. MaTepuaisl MPOBEACHHBIX UCCIIEN0-
BaHMI OoTpakeHbI B 11 mevaTHbIX paboTax, U3 HUX 9 CTaTel B pELeH3UPYEeMBIX U3-
naHusx, BHeceHHBIX B «Ilepedens yTBepkaeHHbIX BAK Poccuiickont ®enepauun
U3JAHUN IS Ty OJIMKALUY TPY /OB COUCKATENeH yUEHBIX CTENEHEM».

ITo conmepskaHuIo pabOThl MOXKHO CHIENATh CIEAYIOIIe 3aMeYaHHUs:

1. B aBTOopedepaTe U quccepTaMU OTCYTCTBYET (HOPMYJIMPOBKA MPAKTH-
YECKOM 3HaUYUMOCTH.

2. OTcyTCTBHE YepTeka MeXaHHUeCKd 00paboTaHHOM JeTaln He TTO3BOJISET
OIIEHUTh TPeOOBaHUsI K pa3MEPHON TOUHOCTHU U IIEPOXOBATOCTH (yHKIMOHAIBHBIX
noBepxHOCTeH. Takke OTCYTCTBYIOT YepTexH Moy habprKaToB U MOKOBOK, U3T0-
TaBJIMBAEMBIX ropsyeil 00beMHOMN IUTAMIIOBKOM M M3JEJIMH I0CjIe KOJIeCONpoKaT-
HOT'O CTaHa, YTO HE IMO3BOJISIET OLEHUTH IIPUILYCKHU U JIOIIyCKH HA ITOKOBKH.

3. MoaenupoBaHue B JaHHOM paboTe BBINOJHEHBI TOJIBKO B cpefe
npukiIagHoro nporpammuoro kommiekca DEFORM 3D Ha 6a3e MeTo/1a KOHEYHBIX
3IeMEHTOB. ABTOpY, [UIs TOJHOTHl KapTHHBI, HEIUIOXO ObLIo Obl paspaborarh
MaTeMaTHYeCKyl0 Mojelb Ha 0a3e OJHOrO M3 METOJOB Teopuu 0OpaboTKH
METaJlJIOB JaBIEHHUEM.

4, Tlpu ™mopmenupoBanuu TexHonorun B cpene DEFORM 3D asrop
OIIMOOYHO CUMTAET IOCTOSHHOM Temrepartypy mrammna (cTp. 42). ITpu xoHTakTe
HAarpeToil 3aroTOBKM CO IUTAMIIOM IIPOMCXOJUT WHTEHCHUBHBIH TeEMIOOOMEH,
npudeM Ha paszHblX dTamax 'O ycrmoBust ¥ BUI TeIulonepeiaud pas3jiv4HBI.
['paeHT TEIUIOBOTO NOTOKA HANpaBJeH B CTOPOHY MEHBIIEH TeMImeparypsl, a
3HAUUT B IUTAaMIl, KOTOPHI MHTEHCHUBHO HarpeBaercs. Kpome Toro, mramm B
may3ax MeXmy pabouMMi XOZaMH JOIDKEH OXJakKJaThCs, KakMM 00pasoM He
ykazaHo. Bce 9T0 He06X01MO OBLIO yUECTh B KOMIIBIOTEPHOM MOJCIIH.

5. U3 cxemsl Ha puc. 3.1. (cTp. 43) HENMOHATHO KaK OCYIIECTBIIAETCS
[IeHTpUpPOBaHUe TMOy(habpuKkara, MOMYUYEHHOrO PA3TOHKOW B TEXHOJIOTHYECKOM
KOJIbLIE, B HIDKHEM IITaMIIe IIPU MOCIELYOIIEHN IITaMIIOBKE.

6. OTCYTCTBYIOT pe3yJIbTaThl OLEHKH HANPSUKEHHOTO COCTOSIHUS Ha dTanax
KOMIILFOTEPHOTO MOJIETMPOBAHUS TEXHOJIOTHH, YTO SBJISETCS BaXHBIM 3BEHOM
aHanu3a, T.K. HEOJHOPOJHOCTh HANpPSHKEHWH OKa3bIBa€T BIUSHME M Ha
pacrpezienenue aedopMalnuii o CeYeHHIo Koeca.

7. K coxalleHHI0, aBTOPOM HE BBINIOJIHEHBI MCCIENOBAHUS 110 HAKOMJICHHIO
TIOBPEXIaeMOCTH MaTepuana 3aroTOBKH M, CJIEIOBATEeIbHO, HE YYHTHIBACTCA €€
BIUSIHAE Ha HampsDKeHHOe U 1eOpMallMOHHOE COCTOSHHME 3aroTOBKH U
npesieibHble BO3MOXXHOCTH Je(OPMUPOBaHMs, XOTsS MPOTrPaMMHBIH KOMILIEKC
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TO3BOJISIET CHeNaTh MOJ00HYIO OLEHKY Ha ocHOBe Kpurepus Kokdopra-Jlartama,
TeM 0oJiee, Y4TO NpoLEecc HaKoIUIeHus aedopMaluil unet 6onee HHTEHCHBHO npu
MCTIONB30BaHHUH MOJIBIX 3aroTOBOK (puc. 3.14, ctp. 60; Tabnuua 3.5, cTp. 61).

8. Mexnynaponnas cucrema ¢usndeckux Bequurd CU He COIEPIKUT BenH-
YUHY «yCHIIAEY.

9. HasBanue onepanuu «Beiru6ka» orcyrcerByer B TOCT 18970-84. O6pa-
6orka meraioB naBneHueM. Onepauuy KOBKM M IITaMIIOBKU. TepMUHEI U orpe-
JIeTIEHUS.

3ameuaHus 110 paboTe He CTABAT M0J] COMHEHWE HAYYHYIO HOBH3HY paGoThI,
€€ JI0CTOBEPHOCTb, MPAKTHYECKYIO 3HAYMMOCTh U HE CHIIKAIOT LEHHOCTH AMCCEp-
TallWu.

3ak/royenue

Hucceprauus npencTapiseT coboil 3aKOHYEHHYIO HAYYHYIO KBaTH(HUKAILH-
OHHYIO paboTy, B KOTOpPOW NpHBEIEHBl TEXHUYECKHE M TEXHOIOTMYECKHE pelle-
HUsL, 00€CIIeUnBAIOIIME Pa3BUTHE METAILTYPriUYeCKON U MaIIMHOCTPOUTENBHOM OT-
pacinel, 1 TOCTUIHYTa IIOCTaBIeHHas Lelb - obecrneyeHne MpUMeHeHHs Moo 3a-
TOTOBKH, NOJTy4YeHHONW BUHTOBOW MPOIIMBKOM, /s MPOU3BOCTBA XKEIE3HOA0POXK-
HBIX KOJIEC C MOBBIIIEHHBIMHU KCIUTyaTallHOHHBIMU CBOMCTBAMM.

Huccepranus COOTBETCTBYeT TpeGoBaHuUsIM, npeabsasasieMbiM BAK Poccuii-
ckoit Desiepanvu K KaHAUIATCKAM IUCCepTalusM, a eé aBTop, PoMuH AJsekceii
BukTopoBHY 3aciTy’XKUBaeT NMPUCYKIEHHs yYEHOH CTENeHU KaHIWAATa TeXHHUYe-
CKUX Hayk 1o creruaibHocTd 05.16.05 — «O6paboTka METaIIOB AaBICHUEMY.

OduuuanbHbIi ONIOHEHT,
npodeccop kadeapsr
«CucTeMpl IIaCTUYECKOTO Je(hOpMUPOBAHMSI

OI'bOY BO MI'TY « CTAHKHH»,

JOKTOp TEXHUYECKUX HayK, npocbeccop C/,;p— E.H. Cocenymkun
127055, Mocxksa, I"CII, Banxoacxnun p .
8(499)-972-95-27
sen@stankin.ru

Moaniuck pyku M chzu%epmo‘
YA ®r60Y BO «MI'TY «CTAHKUH» |

@%Wwﬂ)&/‘ Jgﬁu’é; )4
18.09 2005~ W




